Periportal expression of the serine dehydratase gene in rat liver.
The mRNA for rat liver serine dehydratase, a gluconeogenic enzyme, exhibits a circadian rhythm with a maximum at the onset of darkness marking the end of the fasting period and a minimum at the onset of light that marks the end of the feeding period, when rats have free access to food and water. In situ hybridization with an antisense cRNA probe revealed that serine dehydratase mRNA was localized in the periportal area of rat liver parenchyma in the evening, whereas it was scarce in the liver in the morning. The predominant localization of serine dehydratase mRNA in the periportal area also occurred in livers of rats that underwent laparotomy, glucagon and dexamethasone administration, and streptozotocin-induced diabetes mellitus, all of which are known to induce serine dehydratase mRNA levels remarkably. Immunostaining revealed that the localization of serine dehydratase protein agreed with that of succinate dehydrogenase, another enzyme known to be predominant in the periportal zone. Thus, the periportal serine dehydratase gene expression strongly supports the idea of metabolic zonation that gluconeogenesis from amino acids occurs preferentially in the periportal parenchyma of rat liver.